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(5 7) Abstract: 

PURPOSE: To reproduce even the details of the bright part of an image 
and the details of the dark part by controlling an input video signal 
with a video control signal calculated by an arithmetic means. 
CONSTITUTION: A brightness signal Y separated by a Y/C separating 
circuit 2 is passed through a screen area division part 4 and supplied to 
a peak detecting circuit 5 which detects the white peak value of the 
brightness signal, a mean value detecting circuit 6 which detects the 
mean level of the brightness signal, a black level detecting circuit 7 
which detects the black level of the brightness signal, and a pedestal 
detecting circuit 8 which detects the pedestal level of the brightness 
signal. An arithmetic circuit 23 performs weighted mean arithmetic by 
using control signals for degrees \xl, ja2, and ji3, and El, E2, and E3 
outputted by comparing circuits 18 and 19 and look-up tables 17, 20, 21, 
and 22 as input signals and outputs a brightness control signal EBR. 
The brightness control signal EBR is supplied from the arithmetic circuit 23 to an R, G, B control circuit 24 to 
control the brightness of an R, a G, and a B signal. 
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* NOTICES * 
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l.This document has been translated by computer. So the translation may not reflect the original 
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3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] In the liquid crystal graphic display device which displayed the video signal using the liquid 
crystal panel A white peak value detection means to detect the white peak value of an input video signal 
from the digitized luminance signal which is derived from an input video signal, An average-value 
detection means to detect the average picture level of the above-mentioned input video signal, and a black 
level detection means to detect the black level of the above-mentioned input video signal, A pedestal level 
detection means to detect the pedestal level of the above-mentioned input video signal, An operation 
means to compute the image control signal for obtaining proper image level based on the white peak 
value detected by each above-mentioned detection means, an average picture level, black level, and 
pedestal level, The liquid crystal graphic display device characterized by establishing the control means 
which controls an input video signal with the image control signal computed with this operation means. 
[Claim 2] The white peak value of the input video signal which detected the operation means with each 
detection means based on the normal video signal more than pedestal level in the liquid crystal graphic 
display device according to claim 1, The 1st look-up table which derives the 1st control signal according to 
the degree which an average picture level and black level have, Based on the 1st control signal of the 
above, it consists of the 2nd look-up table which derives the 2nd control signal according to the 
optimization conditions of a drive of a liquid crystal graphic display device, and an arithmetic circuit 
which computes a single image control signal based on the 2nd control signal of the above. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the liquid crystal graphic display device which performs 

graphic display using a liquid crystal panel. 

[0002] 

[Description of the Prior Art] Conventionally, since a bright display is obtained, the liquid crystal graphic 
display device using the liquid crystal panel of a transparency mold or a projection mold has come to be 
used for a direct viewing type liquid crystal television receiver, the liquid crystal projector of a projection 
mold, etc. as an indicating equipment which replaces the Braun tube. However, since the range of a liquid 
crystal panel of the input voltage which can express gradation is narrow compared with the Braun tube, 
it is in the inclination which black crushing and a white jump tend to produce. 

[0003] Drawing 4 is the graph of the electro-optics property which shows the relative transmittance to the 
applied voltage of a liquid crystal panel, the range of the input voltage which can perform gradation 
control is a part shown by deltain drawing V, and the range is narrow. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional liquid crystal graphic display device, since 
all the peak parts of a luminance signal were cut when the video signal which becomes more than the 
white saturation point of a liquid crystal panel is inputted, there was a problem that the details of a dark 
part were not reproduced, in the screen dark on the whole which there is a problem that the details of the 
bright part of an image are not reproduced at all, and consists of a part near the black saturation point. 
[0005] 

[Means for Solving the Problem] In the liquid crystal graphic display device which displayed the video 
signal using the liquid crystal panel in order that this invention might solve the above-mentioned 
problem A white peak value detection means to detect the white peak value of an input video signal from 
the digitized luminance signal which is derived from an input video signal, An average-value detection 
means to detect the average picture level of the above-mentioned input video signal, and a black level 
detection means to detect the black level of the above-mentioned input video signal, A pedestal level 
detection means to detect the pedestal level of the above-mentioned input video signal, An operation 
means to compute the image control signal for obtaining proper image level based on the white peak 
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value detected by each above-mentioned detection means, an average picture level, black level, and 
pedestal level, It is made the configuration which established the control means which controls an input 
video signal with the image control signal computed with this operation means. 

[0006] The above-mentioned operation means moreover, based on the normal video signal more than 
pedestal level The 1st look up table which computes the 1st control signal according to the degree which 
the white peak value, the average picture level, and black level of the input video signal detected with 
each detection means have, Based on the 1st control signal of the above, it constitutes from the 2nd 
look-up table which derives the 2nd control signal according to the optimization conditions of a drive of a 
liquid crystal graphic display device, and an arithmetic circuit which computes a single image control 
signal based on the 2nd control signal of the above. 
[0007] 

[Function] Since according to the above-mentioned configuration the white peak value, the average 
picture level, and black level of an input video signal are detected, and each degree is computed with an 
operation means, it considers as an image control signal based on the level of the normal video signal 
more than pedestal level and an input video signal is controlled by this image control signal, optimization 
of a drive of a liquid crystal graphic display device can be attained so that the details of the bright part of 
an image and the details of a dark part can also be reproduced. 

[0008] Moreover, according to the above-mentioned configuration, the white peak value, the average 
picture level, and black level of an input video signal are detected. Based on the level of the video signal of 
the normal more than pedestal level, the 1st control signal according to each degree is drawn from the 1st 
look up table. The 2nd control signal according to the optimization conditions of a drive of the liquid 
crystal graphic display device beforehand set up according to the 1st control signal of the above is drawn 
from the 2nd look-up table. Based on this 2nd control signal, perform data processing based on a 
predetermined algorithm for every function in an arithmetic circuit, draw a single image control signal 
for every function, and an input video signal is controlled by the control means with this image control 
signal. The optimal control of a drive of a liquid crystal graphic display device is made to perform. 
[0009] 

[Example] Drawing 1 is the block diagram of one example of this invention. In drawing 1 , quantization 
by sampling is performed by the analog-to-digital (henceforth A/D) conversion circuit 1, and the input 
video signal from the television signal demodulator circuit supplied from the image input terminal T 
turns into a digital signal which is 8 bits, and is supplied to the Y/C separation circuit 2. 
[0010] In the Y/C separation circuit 2, it separates into a luminance signal Y and a chrominance signal C, 
and they are supplied to the video-signal processing circuit 3 of the next step, and these get over to R, G, 
and B signal, and are supplied to R, G, and the B control circuit 24. In this R and G, and the B control 
circuit 24, in order to make legible the image reproduced with a liquid crystal panel 25, level of R and G 
which are supplied from the above-mentioned video-signal processing circuit 3, and B signal, and bias 
control are performed, and it is made to perform control of contrast and brightness with various kinds of 
control signals, such as a contrast control signal from the arithmetic circuit 23 mentioned later, a 
brightness control signal, and a gamma correction control signal. 

[0011] The line sequential drive of two or more pixels arranged in the shape of a matrix is carried out by a 
horizontal and the vertical -drive circuit (not shown), and the above-mentioned liquid crystal panel 25 
displays a color picture according to R, G, R amended from the B control circuit 24, G, and B signal. 
[0012] The luminance signal Y which consists of the 8-bit digital signal separated in the Y/C separation 
circuit 2 on the other hand is supplied to the peak detector 5 which detects the white peak value of the 
above-mentioned luminance signal, the average-value detector 6 which detects the average level of the 
above-mentioned luminance signal Y, the black level detector 7 which detects the black level of the 
above-mentioned luminance signal, and the pedestal detector 8 which detects the pedestal level of the 
above-mentioned luminance signal through the screen area division section 4. 

[0013] And an amendment operation is carried out by the pedestal level detected in the pedestal detector 
8 in the amendment arithmetic circuit 9 at the true video-signal level except synchronizing signal level, 
and the peak value, the average value, and black level of the luminance signal Y detected in the 
above-mentioned peak detector 5, the average-value detector 7, and the black level detector 7 are stored 
in the peak data register 10, the average-value data register 11, and the black level data register 12 with 
it, respectively. 

[0014] When 13 in drawing is a value with high average picture level APL stored in the above-mentioned 
average-value data register 11, It is the look-up table which outputs the control signal of a degree mu 10 
as shown in drawing 2 (a). When 14 is a value with low average picture level APL stored in the 
above-mentioned average-value data register 11, It is the look-up table which outputs the control signal of 
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a degree mu 20 as shown in drawing 2 (b). 17 is a look-up table which outputs the control signal of a 
degree mu 3 as shown in drawing 2 (c), when it is the value which does not have highly average picture 
level APL stored in the above-mentioned average-value data register 11, and is not low. 
[0015] Moreover, 15 in drawing is a look-up table which outputs the control signal of a degree mu 11 as 
shown in drawing 2 (d) when the black level of the luminance signal Y stored in the above-mentioned 
black level data register 12 is a high value, and 16 is a look-up table which outputs the control signal of a 
degree mu 21 as shown in drawing 2 (e), when the black level of the luminance signal Y stored in the 
above-mentioned black level data register 12 is a low value. 

[0016] It is the comparator circuit which 18 in drawing compares the degrees mulO and mull of the 
control signal outputted from the above-mentioned look-up tables 13 and 15, and outputs the lower one of 
a degree as a control signal of a degree mu 1, and 20 is a look-up table which derives the control value 
output El as shown in drawing 3 (a) according to the degree mu 1 of the control signal drawn from the 
above-mentioned comparator circuit 18. 

[0017] 19 compares the degrees mu20 and mu21 of the control signal outputted from the above-mentioned 
look-up tables 14 and 16. It is the comparator circuit which outputs the lower one of a degree as a control 
signal of a degree mu 2. 21 responds to the degree mu 2 of the control signal drawn from the 
above-mentioned comparator circuit 19. It is the look-up table which derives the control value output E2 
as shown in drawing 3 (b), and 22 is a look-up table which derives the control value output E3 as shown in 
drawing 3 (c) according to the degree mu 3 of the control signal outputted from the above-mentioned 
look-up table 17. 

[0018] 23 makes an input signal the degrees mul, mu2, and mu3 outputted from the above-mentioned 
comparator circuits 18 and 19 and look-up tables 17, 20, 21, and 22, and the control signal of El, E2, and 
E3 (mulEl+mu2E2+mu3E3), and performs the weighting averaging operator of / (mul+mu2+mu3). It is 
the arithmetic circuit which outputs the brightness control signal EBR, and the brightness control signal 
EBR from this arithmetic circuit 23 is supplied to R, G, and the B control circuit 24, and controls the 
brightness of R, G, and B signal. 

[0019] Next, actuation in case the above-mentioned configuration performs brightness control of R, G, and 
B signal is explained. 

First, the next Ruhr A, B, and C is appointed as conditions for opting for a brightness control output. 
Ruhr A: When [ that average picture level APL is high and ] black level is high, lower brightness. 
Ruhr B* When [ that average picture level APL is low and ] black level is low, raise brightness. 
Ruhr C- When there is no average picture level also highly and there is nothing also low, brightness 
presupposes that it remains as it is (certified value). 

[0020] About Ruhr A, the high, the output of the above-mentioned look-up table 13, i.e., average picture 
level APL, degree mu 10 is compared with the high, the output of the above-mentioned look-up table 15, 
i.e., black level, degree mu 11, and let the lower one of a degree be the degree mu 1 of Ruhr A. It draws 
from the look up table 20 as shows the control value output El to this degree mu 1 to drawing 3 (a), and 
an arithmetic circuit 23 is supplied with the degree mu 1 of the above-mentioned Ruhr A. 
[0021] Next, about Ruhr B, the low, the output of the above-mentioned look-up table 14, i.e., average 
picture level APL, degree mu 20 is compared with the low, the output of the above-mentioned look-up 
table 16, i.e., black level, degree mu 21, and let the lower one of a degree be the degree mu 2 of Ruhr B. It 
draws from the look-up table 21 as shows the control value output E2 to this degree mu 2 to drawing 3 (b), 
and the above-mentioned arithmetic circuit 23 is supplied with the degree mu 2 of the above-mentioned 
Ruhr B. 

[0022] About Ruhr C, the above-mentioned arithmetic circuit 23 is supplied with the degree mu 3 which 
draws the control value output E3 used as a fixed value as shown in drawing 3 (c) from a look-up table 22 
to , the degree mu 3 as shown in drawing 2 (c) which does not have highly the output of the 
above-mentioned look-up table 17, i.e., average picture level APL, and is not low, and is derived from the 
above-mentioned look-up table 17. 

[0023] In the above-mentioned arithmetic circuit 23, based on the degrees mul, mu2, and mu3 supplied 
from the above-mentioned comparator circuits 18 and 19 and a look-up table 17, and the degrees El, E2, 
and E3 supplied from the above-mentioned look-up tables 20, 21, and 22 A weighting averaging operator 
is performed (mulEl+mu2E2+mu3E3), / (mul+mu2+mu3) is drawn as a brightness control output EBR, 
R, G, and the B control circuit 24 are supplied, and brightness of R, G, and B signal is controlled. 
[0024] Therefore, it is drive within the limits in which a liquid crystal panel 25 is equivalent to delta[ of 
drawing 4 ] V when it controls to lower contrast if average picture level APL is high when the degree of 
the above-mentioned Ruhr A is the highest, and it is made to lower brightness when black level is high 
and a white peak level is high at this time, and a part bright [ of an image ] can be reproduced now to 
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details. 

[0025] When similarly black level is low, and brightness is raised, there is no average picture level also 
highly and there is f when average picture level APL is low ] nothing also low, it is controlled to change 
brightness into a condition as it is, and the bright part of an image and a dark part can be reproduced to 
details. 

[0026] Although control of brightness was described, the above can be performed by constituting the 
contrast control section 26 like the case where brightness is controlled, and the Ruhr in this case should 
just also perform control of contrast as follows, for example. 
Ruhr D: When a white peak intensity level is high, lower contrast. 

Ruhr E'. When [ that a white peak level is low ] average picture level APL is low, raise contrast. 

Ruhr F: Contrast will be made into a criterion, if there is no white peak level also highly and there is 

nothing also low. 

[0027] Moreover, as well as the above when performing the gamma correction of a liquid crystal panel, it 
can realize by constituting the gamma control section 27, and the optimal display according to the 
contents of the various images can be made to perform. 
[0028] 

[Effect of the Invention] Since this invention is the above-mentioned configuration, also when the video 
signal which becomes more than the white saturation point of a liquid crystal panel is inputted, it can 
make the details of a dark part able to reproduce also in the screen dark on the whole which can be made 
to reproduce the peak part of a luminance signal, and consists of the part near the black saturation point, 
and can raise remarkably the display grace of a liquid crystal graphic display device. 

[Brief Description of the Drawings] 

[Drawing jj The block diagram of one example of this invention. 
[Drawing 21 The property Fig. of the 1st look-up table used for this invention. 
[Drawing 3] The property Fig. of the 2nd look-up table used for this invention. 
[Drawing 4] The property Fig. of a liquid crystal graphic display device. 
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